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AMENDMENTS TO THE CLAIMS 

The following listing of ctaims*replaces all prior listings, and all prior versions, 
of claims in the application. 
LISTING OF CLAIMS : 

1 . (Currently Amended) A magnetic resonance imaging system comprising: 

means for generating which generat e s a static magnetic field; 

gradient magnetic field generating means which generat e s for generating a 
gradient magnetic field; 

RF magnetic field generating means which g e n e rat e s for generating an RF 
magnetic field; 

measuring means whi ch m e asures f or measuring a magnetic resonance 
signal generated from a target; 

computing means which performs configured to perform a computation on the 
magnetic resonance signal; 

memory means wh i ch stor es for storing t he magnetic resonance signal and 
the result of computation by the computing means; and 

sequence control means wh i ch sets configured to set operating conditions to 
respective portions of the gradient magnetic field generating means, the RF 
magnetic field generating means, the measuring means, the computing means and 
the memory means ; to contro l the operations of the r e sp e ctiv e portions, 

wher ei n th e sequ e nc e co n tro l m e ans includ e s control to irrad i at e th e targ e t 
with-t h e RF mag nette-fieia-a t leas ^ once-measufe-the-magnetic-fesonanGe^sigiial 
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r e sonanc e si gna l to th e reby perform a magn e t i o resonance spootrum m eas urem e nt, 
and 

w he r e in the sequ&nGe^ntr^means^eff0iTO&--€Qntfel 
said sequence control means being configured to: 

(1) te-measure a first magnetic resonance signal generated from a 

measurement voxel at the magnetic resonance spectrum measurement at a first time 
interval, 

(2) to-detect a magnetic resonant frequency F1 of water from a first 

magnetic resonance spectrum obtained by Fourier-transforming the first magnetic 
resonance signal, 

(3) te-measure a second magnetic resonance signal generated from 

the voxel at a second time interval subsequent to the elapse of a predetermined time 
from the measurement of the first magnetic resonance signal, 

(4) te-detect a magnetic resonant frequency F2 of water from a second 

magnetic resonance spectrum obtained by Fourier-transforming the second 
magnetic resonance signal,-af*d 

(5) te-calculate a time-varying rate of the magnetic resonant frequency 

of water GR4he>ba&i6-ef4he- based on the detected F1 and detected F2, 

(6) set, based on the calculated time-varying rate of the magnetic 

resonant frequency of water, a transmission frequency of the RF magnetic field 
radiated into the target or/and a received frequency, and 

(7) measure a magnetic resonance signal a predetermined number of 

times using the set transmission frequency of the RF magnetic field and/or the set 
received freguencv . 



-3- 



PAGE 8/32 * RCVD AT 8/18/2008 7:18:26 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/0 * DNIS: 2738300 * C SID: 7033 126666 * DURATION (mm-ss): 09-06 



08/18/2008 19:16 FAX 7033126666 



g|009/032 



Docket No. 520.45750X00 
Serial No. 10/562,643 
Office Action dated March 17. 2008 

2. (Currently Amended) A magnetic resonance imaging system comprising: 

means for generating wh i ch g e nerat e s a static magnetic field; 

gradient magnetic field generating means v^i6h-aenefates- for generating a 
gradient magnetic field; 

RF magnetic field generating means which g e n er at e s for generating an RF 
magnetic field; 

measuring means which m e asur es for measuring a magnetic resonance 
signal generated from a target; 

computing means which porform s- confiqured to perform a computation on the 
magnetic resonance signal; 

memory means wh i ch s tor cs -for storing t he magnetic resonance signal and 
the result of computation by the computing means; and 

sequence control means which sets configured to set operating conditions to 
respective portions of the gradient magnetic field generating means, the RF 
magnetic field generating means, the measuring means, the computing means and 
the memory means to control the operations of the respective portions, 

whFfrrRin thft fiR nM f a nf?c i.- f s n n trnf nriflin r infill iHr** - ?. r^nntrol tn irrriHirito th r\ tnrnr>t 

with the R F m agn e ti c f ield o X I ea st o nce - m eas u r e t h e ma gne t ic r e so n a nce signal 
gen e r a t e d aft e r th e i rr a d ia tion of th e RF magnetic fi e ld in a stat e i n wh i ch th e 

calculate -magne t i c re son a nc e spectrum informat i on from t he mea s u r e d magne tic 
resonance signalte4hereky-pe^ 

Hrltr 

said w h e re i n th e sequence control means perf orms oontfol being configured 

to: 
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_(1) te-measure a first magnetic resonance signal generated from a 



measurement voxel at the magnetic resonance spectrum measurement at a first time 
interval, 

(2) te-detect a magnetic resonant frequency F1 of water from a first 

magnetic resonance spectrum obtained by Fourier-transforming the first magnetic 
resonance signal, 

(3) te-measure a second magnetic resonance signal generated from 

the voxel at a second time interval subsequent to the elapse of a predetermined time 
from the measurement of the first magnetic resonance signal, 

(4) to-detect a magnetic resonant frequency F2 of water from a second 

magnetic resonance spectrum obtained by Fourier-transforming the second 
magnetic resonance signal, 

(5) te-estimate, based on the detected F1 and detected F2. a time- 
varying rate of a magnetic resonant frequency of water at a measurement time at 
which the magnetic resonance signal is measured after the completion of 
measurement of the second magnetic resonance signal, 

(6) to-calculate, using the estimated time-varying rate of the magnetic 

resonant frequency, a transmission frequency of the RF magnetic field or/and a 
received frequency at which the magnetic resonance signal generated from the voxel 
is reeeivee lreceived, and 

(7) measure the magnetic resonance signal generated from the voxel a 

predetermined number of times using the calculated transmission frequency of the 
RF magnetic field and/or the calculated received frequency .- jyieasufe t h e magn e t te 
res on a nc e signal gen e r ate d from t he v ox el aft e r th e s e tt i ng - of th e op e r a ting 
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conditions of th e RF magn e tic field g e n e r a t i ng m ea ns or/and th e m e asuring m e ans, 
a*d 

(7 ) t o pepfQfm-sai^-(6)^epeatedly-piufal4iffles subsequently to th e comp letion 
of m e asur e ment of th e c o cond magnetic r o cona n o e s i g nal 

3. (Cancelled) 

4. (Currently Amended) A magnetic resonance imaging system comprising: 
means for generating w hi ch g e n e rates a static magnetic field; 

gradient magnetic field generating means whisk-generates for generating a 
gradient magnetic field; 

RF magnetic field generating means which generat e s f or generating a n RF 
magnetic field; 

measuring means wh i ch m e asur e s for measuring a magnetic resonance 
signal generated from a target; 

computing means whic h performs c onfigured to perform a computation on the 
magnetic resonance signal; 
| memory means which stor es -for storing the magnetic resonance signal and 

the result of computation by the computing means; and 

sequence control means wh i ch se t s configured for setting o perating 
conditions to respective portions of the gradient magnetic field generating means, 
the RF magnetic field generating means, the measuring means, the computing 
J means,, and the memory means ; to control the op e rat i ons of th e r es p e ot i v e-poptiensv 
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said sequence control means wherein the s e qu e nc e contro l m ea ns p e rforms, 
wh e n th e m e asu re m e nt of - th e magnet i c resonance signa l i s performed repeat e dly 
oluFaj-Ume&r-oontfol- beina configured to: 

(1 ) te-execute one or more pres-scans q pro s c a n for measuring a 

magnetic resonant frequency of wate r ea ch tim e t he magn e t i c re s onanc e signa l is 
me asu re d a pr e d e t e rmined numb e r -e f - t i m es, 

(2) te-detect a magnetic resonant frequency of water from a magnetic 

resonance spectrum obtained by Fourier-transforming the magnetic resonance 
signal obtained bvthe- a current p re-scan. and 

(3) to-set, based on the magnetic resonant frequency of water detected 

in said (2), a transmission frequency of the RF magnetic field radiated into the target 
or/and a received frequenc y, and at the m e a s ur e m e nt of th e magn e tic re s onanc e 
signal in a pu ls e s e qu e nc e e x e cut e d -s ub se q u ent l y to the pre scan 

(4) measure the magnetic resonance signal a predetermined number of 

times for each of the one or more pre-scans using the set transmiss ion frequency of 
the RF magnetic field and/or the set received frequency . 

5. (Currently Amended) A magnetic resonance imaging system comprising: 

means for generating w h i ch qeneratoc a static magnetic field; 

gradient magnetic field generating means wh i Gh g e n e rates for generating a 
gradient magnetic field; 

RF magnetic field generating means which gen e r a tes f or generating a n RF 
magnetic field; 

measuring means w fr teh - m e asur es for measuring a magnetic resonance 
signal generated from a target; 
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computing means wh i oh performs c onfigured to perform a computation on the 
magnetic resonance signal; 

memory means w h i ch s tor es -for storing t he magnetic resonance signal and 
the result of computation by the computing means; and 

sequence control means wh i ch s e ts c onfigured to set operating conditions to 
respective portions of the gradient magnetic field generating means, the RF 
magnetic field generating means, the measuring means, the computing means and 
the memory means to contro l th e op e r a tion s of th e respective port i ons , 

said sequence control means being configured to: 

(1) execute one or more pre-scan seguences for measuring a magnetic 

resonant freouencv of water, 

(2) set based on the measured magnetic resonant freouencv of water. 

a transmission frequency of the RF magnetic field irradiated in a water suppression 
sequence and a transmission freguency of the RF magnetic field irradiated to select 
and excite a predetermined voxel or/and a received freguency at a detection of a 
magnetic resonance signal generated from the predetermined voxel in a spectrum 
measurement seguence. 

wh e r e in th e s e quonco contro l moans p o rforms control (1) to 

(3A_execute a-the water suppression sequence for applying the RF 

magnetic field and the gradient magnetic field to the target to thereby suppress a 
signal of water, {2) to and 

(4) execute a -the spectrum measurement sequence for applying the 

RF magnetic field and the gradient magnetic field to the target to select and excite a 
predetermined voxel and measuring the magnetic resonance signal generated from 
the predetermined voxef,-(3)4e-e-xe6u t e a pr e sco R-eequefiGe-fer- ^ e asuf i ng a 
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magnotic resonant frequency of wator prior to said (1) and (2) being e x e cuted a 

p. rorl pfrf^ rm j n H niirnhf^T- Of tiim^g 1.1 ibl dTCx^K. ZlLcX- nnH { ^)\ O norfAr mn/H rnn r>n + £iWlw 

plur-aHffnes, an 4-(4ftoron the basiG^f^e-^^gnetiG-re60m^^f^equ&^&y-of-watef 
d e t e ct e d i n s a i d (3 )r-set^rafisffHssiefi^ th e RF magnetic fi eto-ifradiated 

i n th o water su p pr essi on coquonce and sot a transm i ss i on fr e qu e ncy of th e RF 
magn oti c fi e ld i rra d i at e d to s ele ct and exci t e the - pr e d et erm i ned voxel or/and a 
received frequ e ncy at the det o ction of th e magn eti c reso na nce si gna l g e nerat e d from 

wherein the water suppression sequence and the spectrum measurement 
sequence are executed a predetermined number of times for each of the one or 
more pre-scan sequences . 

6. (Currently Amended) A magnetic resonance imaging system comprising: 

means for generating wh i ch qonoratos a static magnetic field; 

gradient magnetic field generating means whtehnge n e rat e s for generating a 
gradient magnetic field; 

RF magnetic field generating means which g e n erates- for generating an RF 
magnetic field; 

j measuring means which m e asur e s for measuring a magnetic resonance 

signal generated from a target; 

computing means wh i ch performs configured to perform a computation on the 
magnetic resonance signal; 

memory means which stor e s - for storing t he magnetic resonance signal and 
the result of computation by the computing means; and 
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sequence control means whiGh s e ts configured to set operating conditions to 
respective portions of the gradient magnetic field generating means, the RF 
magnetic field generating means, the measuring means, the computing means and 
the memory means to control th e operations of tho r es pective portions, means. 

said seguence control means being configured to: w h e r e in th e se qu e n ce 
contro l m ea n s p e rforms contro l 

(1 ) te-execute a water suppression sequence for applying the RF 

magnetic field and the gradient magnetic field to the target to thereby suppress a 
signal of water, 

(2) to-execute a spectrum measurement sequence for applying the RF 

magnetic field and the gradient magnetic field to the target to select and excite a 
predetermined voxel and measuring the magnetic resonance signal generated from 
the predetermined voxel, 

(3 ) executed the water suppression sequence and the spectrum 

measurement sequence a predetermined number of times40r whefv-said44-^Ad424 
ar^ ^f-formed-^peatedly-r^^l-tim&s- to detect a water signal peak from a magnetic 
resonance spectrum obtained by Fourier-transforming the measured magnetic 
resonance signa l and obtamed^y4he^x^uti©j^ 

(1) a nd (2) a r e e x e cut e d a pr e det e rm i ned numb e r of tim es to calculate a signal 
strength of the water signal peak, 

(4) te-determine that a magnetic resonant frequency of water has been 

shifted when the calculated signal strength of the water signal peak is increased to a 
predetermined value or more, 
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_(5) te-execute a pre-scan for measuring the water magnetic resonant 



frequency when the water magnetic resonant frequency is judged to have been 
shifted in said (4), 

(6) te-detect a magnetic resonant frequency of water from a magnetic 

resonance spectrum obtained by Fourier-transforming the magnetic resonance 
signal obtained in the pre-scan, and 

(7 ) set based on the detected to, i n a pu l se s e qu e nc e ex e cut e d 

s ubs e qu e nt l y to th e pr e scan o ft4fte~b as is of the-magnetic resonant frequency of 
water-^etee4e#4n-said-<6) l set a transmission frequency of the RF magnetic field 
irradiated in the -a further w ater suppression sequence, or/and set a transmission 
frequency of the RF magnetic field irradiated to select and excite the predetermined 
voxel in the -a further spectrum measurement sequence, or/and set a received 
frequency at the detection of the magnetic resonance signal generated from the 
predetermined voxels 

wherein the further water suppression sequence and the further spectrum 
measurement sequence are executed subsequent to the pre-scan . 
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